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A precise method for establishing primary nitrogen concentra-
tions is the Criess-Saltzman method (Saltzman, 1954), which is
based on the colorimetric Griess reaction described previously.  In
this method, nitrogen dioxide is reacted with diazotizing-coupling
reagents to form a deeply colored azo dye. Prior to the establish-
ment of air quality standards, this method was adopted by the Inter-
society Committee (1972).  The original U.S. Environmental Protection
Agency (EPA) reference method for nitrogen dioxide, which was published
along with the air quality standard (U.S. Environmental Protection
Agency, 1971b), was based on the adaptation of the Cries s-Saltzman
method to a 24-hour integrated manual method (Hochheiser, 1965; Jacobs
and Hochheiser, 1958). In 1972, the EPA published a notice in the
Federal Register indicating that this modified method was unreliable
(U.S. Environmental Protection Agency, 1972). As a result, an exten-
sive effort was undertaken to develop and validate more reliable
procedures.

After extensive interlaboratory testing, the EPA finally
selected chemiluminescence as the reference method for nitric oxide
and nitrogen dioxide, but it listed the sodium arsenite and TGS-ANSA
(triethanolamine-guaiacol-sulf ite/8-amino-l-naphthalenesulfonic
acid-ammonium salt) methods as being equally reliable (U.S. Environ-
mental Protection Agency, 1976a,b).

Chemiluminescence Method. Atmospheric nitrogen dioxide is
determined indirectly by photometric measurements of the light inten-
sity at wavelengths greater than 600 nm, which result from the chemi-
luminescent reaction of nitric oxide with ozone. Nitrogen dioxide
is first quantitatively reduced to nitric oxide by a thermal converter.
Since nitric oxide, which commonly exists in ambient air with nitrogen
dioxide, passes through the converter unchanged, the resultant total
NO concentration is equal to nitric oxide plus nitrogen dioxide.
A sample of input air is also measured without having passed through
the converter. The latter measurement (background nitric oxide) is
then subtracted from the measurement of total NO to determine the
concentration of nitrogen dioxide.

This method requires dynamic calibration with known quantities
of nitric oxide and nitrogen dioxide. Nitric oxide samples of known
concentrations, which are stored in high-pressure cylinders to ensure
stability, are commercially available, whereas nitrogen dioxide
samples of known concentrations can be generated either by a gas
phase titration (GPT) technique or by nitrogen dioxide permeation
devices.

Sodium Arsenite Method. The sodium arsenite method is a 24-hour
integrated manual method similar to the original EPA reference method
(Christie et al., 1970). Nitrogen dioxide is collected by bubbling
air through an"~orifice-type bubbler into a sodium hydroxide-sodium
arsenite solution to form a stable solution of sodium nitrite.  The